computation for this parameter does not make sense. Because the K L obtained from the Langmuir equation is not a dimensionless parameter, lnK L has no meaning.
In addition, because the dimension of K L has often been ignored, the units of K L used in literature are very confusing. The units of K L were expressed as l g -1 (Ou et al. 2011), l mg -1 (Wei et al. 2004; Kocer et al. 2008 ) and l mmol -1 (Marina and Mile 2004; Fei et al. 2005) . The K L values with different units were used directly to calculate the Gibbs free energy using the formula ∆G°= -RTlnK L . To our surprise, all of these values of ∆G°were expressed as the same unit, kJ mol -1 . Obviously, this is unreasonable.
For a liquid-solid adsorption process, a thermodynamic constant (K) can be written as follows (Graham 1953):
(1)
If it is assumed that the activity of coefficients of the occupied and unoccupied sites is the same, the equation becomes: where θ is the fraction of the surface covered at equilibrium, and α e is the activity of the adsorbate in solution at equilibrium. The activity of a substance is related to its molar concentration (C e ) by the following formula (Liu 2009):
( 3) where γ e is the activity coefficient at the adsorption equilibrium, γ°is the activity coefficient at the standard state, x is the mole fraction and C°is the molar concentration of the standard reference solution (1 mol l -1 ). By substituting equation (3) into equation (2), we have (4) If the solution is very dilute, γ e = γ°. By rearranging equation (4) we have (5) Equation (5) 
